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A survey of food utilifation in five civi lan organlzations considered
comparabie to the miiitary, including a state university, a professionai
footbali team, a iaw enforcement academy, a meichant marine ship, and an
oif-shore oil drilling rig, has been conducted. Results indicate that the
level of feeding within ;fhese organizations Is generaliy somewhat higher than
in the military. in vie% of the findings, the cost of the military ration
as determined by the Fo$d Cost Index, inciuding recent and planned changes
1o the Index which will; increasethe cost of the ration to approximately that
of the civilian averag?, Is considered to be reiasonable and appropriate.
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PREFACE

During fiscal year 1974, the Operations Research and Systems Analysis
(OR/SA) Ofice conducted an invastigation aimed at deveioping a Uniform Ration
Cost System under Task 0l of Project No. 1T762713AJ45, "ldentitication of
Existing Feeding Systems, System Components and Alternatives,” of the DoD
Food Research, Development, Test and Englneering Program. The objectives
of this *otal effert were to develop and evaiuate a ration cost system which
would be directly related to known consumer requirements, including the
derivation of a supporting method for the computation of a recommended basic
dally food allowance; to define a more fiexible food service management system
which would be mora responsive to feeding requirements in military food service
and trnovations and new technology in fond and food service systems; and to
develop etfective procedures for cost/:2nefit evaluation of proposed changes
in the military food service system. The subject of this report addresses the
problem of determininy an approprtate level of military feeding to serve as a
baseline for the development of the method for the computation of the basic
daily food allowence.

Very few projects of this scope can be successfully without the
ccoperation and assistance of many indiv.duals. Specificaily, the guidance,
support, and many heipful suggestions provided by Mr. Richard P. Rickardson,
Project Mhgeger of the Uniform Ration Cost System Program, are gratefully
acknowledged. in addition, special thanks go to Mr. Peter Walsh of the
eneral Services Administration without whose extraordinary programming talents
the completion of this task wouid have been considerably delayed.
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i. INTRODUCTION

Both within the Armed Forces and without, concern las been voiced for
many years over the appropriateness of the ievel of military feeding (inciuding
quantity, cost, quaiity and nutrition). Quite correctiy, one wouid iike to be
certain that monies expended on feeding DoD personnel are appropriate for
their intended purpose. On the one hand, compiaints frequentiy voiced by
members of the Armed Forcas, as well as other measures of consumer acceptance
such as dining hall attendance rates, sugyest that the level of feeding may
indeed be inadequate. Alternatively, there have been comments in the past
that have suggested that miliitary forces are fed too weil.

Al though a study to determine food utliization patterns within DoD was
underway(!), the resuits could only provide historicai information on what
The military levei of feeding had been and not on the absolute level at which
it should be operating. A definitive approach to reiating the level or quaiity
of miiitary feeding to U.S. “"community standards" was necessary to establish
the reasonabieness of current and future food aliowances, as well as fo pro-
vide supporting information on food expenditures and budgets for the Congress.
There was no Indication that any investigation in this area had been made in
the past; hence, the deveiopment of a suitable analytical approach was necessary.

Many factors, of course, infiuence the acceptabllity of food presented
in a food service operation. In addition to the quality and quantity of the
food products used, the relevant factors Include the proficiency of food
preparation (i.e., the skill of the preparation personnel), the attractiveness
of the surroundings, the selection of he menu in relation 1o the population
group served, and environmental factors affecting the serving of the food.

Thus, It is clear that a comprehensive comparison of consumer acceptance
of the food served In miiitary cperations with that served in civilian
operations would be a compliex undertaking. The consideration of such a
diverse set of factors was beyond the scope ard objective of this etfort.
Rather than assess the level of acceptabiilty of miilitary feeding with all
of Its ramlfications, the Intent here has been to compare and evaluate the
basic food procured for use in miiitary dining halls versus that purchased
for use in seiected civilian operatiorns which parallel military feeding.

) Brandlei:, P., Deacon R., "Patterns of Food Utiilization in DoD,"
U.S. Army Natick Laboratories TR 75-65+0R/SA.
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i1. OBJECTIVES

The objectives of this study were:

titative fashion how the miiitary diet com-

. To estabiish in a quan
bie civiiian organizations in terms of food

paras with the diets of compara
quantity, quailty, varléf?;nnutrifionk.and cost.

2. To provide a basis tor evaiuating the reasonabieness of the ievel
of feeding estabiished by the Basic Daiiy Food Aiiowance as compared with
similar civiiian feeding.

The objectives of this report are:

i. To present the resuits of a survey of five civiiian feeding
operations deemed comparabie to miiitary feeding.

een miiitary and civilian

2. To perform the requisite compar i sons betw
priate ievei of

sectors and draw conciusions as to what constitutes an appro
miiitary feeding.
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11i. DEFINITION OF "COMPARABLE CIVIiLIAN ORGAN!ZATIONS"

The foiiowing general characteristics ware seiected to identify those
groups of the civiiian sector that wouid, in fact, be comparable to military
popuiations in terms of feeding requirements:

(a)” Age and sex distribution, caloric expenditure and nutritional
requirements comparabie to those encountered among miiitary enllisted personnel.

(b) Meais served free as part of compensation.
(c) Three meais a day served. |

(d) Voiuntary particlpation in the activity providing feeding. Iin
additlon, since no singie civliian operation Is exactly comparable to the
mllitary, a final criterion was that a number of different types of organiza-
tlons be included in the survey so as to provide a range of situations wlth
characteristics encompassing those of the mllitary. Based on the above criterla,
the organlzations selected included a state university wlth universlty operated
food service, a professional f otball team, a law enforcement academy, an off-
shore oil drilllng Instailatiun, and a merchant marine vessel.

Obviously, the above crlteria were used as general rather than speciflc
guldellnes in seiecting the civilian case studies. For exampis, the average
age of personnei invoived In the merchant marine or off-shore oil drllling rig
was from ten to twenty years older than that of mllltary personnel. However,
In neariy all other respects, these sltuations closely paralleled mllitary
feeding and were, therefore, relevant for purposes of this study. Hard cata
on caloric expendltures in variouscivllian groups were not readlly avallable;
however, the nature of the work involved permltted one to speculate that
calorlc requirements were substantially simllar In the varlous sltuatlons
with the exception of professlonal athletes.

The voluntary nature of the activity and the free or prepaid nature of
the food service were deemed tobe highly relevant In terms of their compara-
bllity to mliltary feeding. In voluntary employment situatlons, food, as a
signiflcant morale factor, Is Important In determining the indlvidual's will-
Ingness to reenllst or contlnue to serve In his job. In thls regard, merchant
marine, oll drllilng and unlversity feeding parailel milltary feeding.

The criterion that the case studies be |Imlted to those Instances where
three meals a day are served was deemed necessary to making a meaningful com-
parison between a clvilian operation and milltary feeding. |t can be appreclated
that this criterlon lImited the study In that It automatically excluded
virtually all instances of Industrlal or In-plant feeding. Whlle there are
many instances of weli organized and excellently managed industrlal feedlng
operatlons In this country, It was felt that no meaningful comparison could
be made betwssn the pattern of foud utlllzatlon In an operation feeding one
or two meais/févg dpys.a weekidnd. Theviiiitany environmeht in which :thtee .-
meals are fed seven days a week. An operation feeding less than three
meals per day has a different viewpolnt on nutrition and menu plonning,

3
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In addltion, such an operation could demonstrate differences in its pattern
of food usage due to, for example, not serving breakfasts, even though it
fol lows axactly the same pattern as the military for the meals it does serve.

Even after imposing constraints of comparability wlth the military sl|tu-
ation, a iarge number of organizations were consldered suitable for incluslon
] 'n this survey. The final choice of the five operations studied was determined
3 primarily by the availability of suitable records of item by item food utiliza-
' tion and meal attendance. While certain other organizations were equally willing
l to particlipate in the study, their record keeping was not such as to provide
4 a valid data base for inclusion in this survey. The question of data avall-
4 ability not only constrained our choice of organizations; but also determined
b the time span ancompassed by each study. Because of the phasing of this analysis
relative to the completion of the Uniform Ration Cost System program, it was
necessary to use existing data. In the future, periodic reviews of the level
of military feeding shouid be based on a program of predetermined data capture.
That Is, the cooperation of chosen organizations should be elicited beforehand
to conduct an organized program of keeping specific records of food utilization
and meal counts for the desired survey period. With such a formaiized procedure
the quaiitv of the data base should be improved, the quantity of avaiiable data
increased, and the time required for the anaiysis decreased.

The characteristics of the organizations finzlly chosen for study were:

] University

o The university has a number of feedlng operations inciuding snack bars

1 and varied faciiities used by faculty and non-resident students. The faclilties
studied in this survey were four dining halls used by resident students. These
students are of both sexes and represent primarily the undergraduate popuiation
of the campus. The age group was typical of a resident undergraduate coilege
(i.e., approximateiy 18-22 years).

Professional Footbal! Team

The professional footbail team uses the facilities of the university as
a tralning camp each summer. While raw materiais used in creparing meals
for the team are substantlaliy comparabie to those used in the university
feeuing, the menus are specially planned and are different than those normaliy
used vv the university. The members of the team I|tseif are, of course, ali
males, but some females, I.e., guests, participated in the consumption of the
meais. Nevertheiess, the data coilected represent the types of food and quan-
titles consumed by a group of active professional athletes in their twenties.

Law Enforcement

This institution serves as a short-term training site for personnei from
various state and municipai agencies around the country. The average training
period is i2 waeks. New trainees attend the academy for 14 weeks, whl.e others
attend from i-to-4 weeks. Iir-service trainlng courses 'ast two weeks. No ;
distinction is made between trainees and others in the food service operations. 3
Participation in the meais is primariiy by maies. Food service is provided by a
contract caterer.

.
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0ff-Shore Oii Driiiing

The off-shore oii driliing station studied was a permanent drilling
platform located in the mouth of the Mississippi River near the Gulf Coast.
This station, which is staffed by a crew of 28 inciuding fov. persons involved
in food service and housekeeping, is catered by a speciaiized caterer whose
sole business consists in servicing off-shore oil drilling units. The personnei
invoived in oil driliing are generaily aii male, aithough the caterer has used
female personrei on the piatform in some of his operations. The work pattern
for oii drilling workers as weil as caterer's smployees is 7 days on - 7 days off.
Personnel work 12 hours per shift while on the platform.

Merchant Marine Vessel

The ship studied is operated by a shipping line and is semi-automated,
IT cruises primarily in the Atiantic and calis on U.S., South American and
South African ports. The specific voyage of the ship, for which food con-
sumption cata were coilected, invoived a 45-day voyage to South America.
The average age of merchant marine personnel is about 40 and Yhe complement
of vhe ship consisted of about 4| persons: 15 officers and 26 unlicensed crew
member~s. An average of 5 passengers were also on board and dined with the
officers. Four crew members, including a chief cook, second cook, baker and
gal ley man, cperated the food service.
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IV. SURVEY METHODGLOGY AND ASSUMPTIONS

The method used in the study was to secure precise infermation on aii
of the food used in the preparation of meais served during a specified time
interval for which the number of meais served could aiso be precisely deter-
mined. This goal was achieved by securing written evidence of the quantities
of the various food items used during the period. The facility with which
these data could be secured depended iargeiy upon the sophistication of
accounting procedures used in tihe various operations. Specifically:

State University - Data at the university were available in the form of
computerized records of shipments made to each dining hal| from a centrai
distribution point. These records were expressed in te~ms of the food issued
during the month, and it was necessary to tabuiate the menthly totals. The
number of meals consumed in thedining halis during the survey was determinec
from avaiiabie records on meais served which the university tabulates for
each dining hali on a month!y basis.

Professionai Football Team - Quantities of each food item used in the
preparation of meals for the team were determined -y a~ analysis of menus
used for each of the meals during the survey period, from menu instruction
sheets which indicate the exact quantity of raw materials required per portion,
and by accurate counts on the numbers served at each of the meals. Information
on such anciliary items as condiments, beverages, and bread were obtained from
the food service department at the university. These data sources had to be
used in the case of the football team since the university focd service does
not maintain computerized issue records on food issued in support of this
particular program.

Law Enforcement Academy - Records of food products -aceived by the caterer
from a central warehouse and from various purveyors were used as a basis for
determining the foods consumed in the cafeteria during the survey period.
Virtually all canned and frozen products were distributed by the caterer from
the centra! warehouse. The items supplied by purveyors included milk, ice
cream, cake mix, and fresh baked goods., Headcount data were readily available
since the caterer was reimbursed based upon the number of persons served at
each meal .

Qf¢=Shr~a 0il Drilling - Food quantities utilized were determined by

examining the beginning and endingmmnthly inventories irelevant to the survey
period and by taking into account he quantities of food received weekly during
the survey period. With the exception of milk, bread, and ice cream which were
shipped to dockside by purveyors, other food products were shipped from the
caterer's ceniral service point. Exact meal count data were available since
the caterer's remuneration by the oil company was based upon the number of
peirsons served at each meal .
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Merchant Marine Vessei - Ail food consumed during the sea voyage, with
minor exceptions, was boarded in New York at the outset of the journey. Food
records inciude a beginning Iinventory (representing the closing Inventory
from the prior trip pius supplles boarded for the upcoming trip) and a ciosing
inventory. For this reason the data for a spacific cruise were readiiy avaii-
abie in the records of the shipping company. The log for each cruise showed
on a daliy bas's the number of crew members, offlicers, passengers, and other
individuais on board ship (e.g., pilots and shore personnel). While an exact
meai count was not avaiiabie, the existing records provided, in the estimation
of the shipping lines food service management, a reliable basis for calculating
the number of mea!s served.

Tabie | presents the survey periods for each civilian organization, as
weli as the rnumber of rations inciuded in each sample. The definition of
the unit of measure "ratlon" with respect to moai headcounts is the military
one; that is, the tctal number of rations served equals 20§ of the hr~- . rast
headcount,plus 45% of the dinner headcrunt,pius 35% of the supper ount,

The state university represented the iargest sample taken. In this case
the four dining hails surveyed served approximately £500 to 6000 meals per day
to a co-ed popuiation and adhered to a twenty=day menu cycle for the five
weekdays. No restrictions were placed on seconds with the exception of entrees
at holiday meals.

The survey period for the professlonal football team was their training
period. Like the student population, the athletes were not restricted as to
quantity of food and had no Iimits on second servings, including entrees.
Attendance at meais, however, was mandatory. The caloric intake of a day's
meals ranged from 3500 to 6500 caiories and such items as steaks and chops
were served frequently.

At the Law Enforcement Academy a 4-week cycle was used. These meals
were consumed by both students and other Individuals, such as instructors,
paying cash for the meal. Based on the meal attendance data for the student
population alone, the average student participation was 72% for breakfast,
82% for lunch and 73% for cupper.

In the case of the off-shore oil drilling station no menu cycle was
used; however, while meal choices were left to the discretion of the galley
staff, steak was served twice a week. A comparison of lodging counts versus
meal counts also sugoe«ts that most cersonnel on the station do, in fact,
consume three meals per day.

During the survey period the merchant marine vessel sailed from New
York with stops in Phiiadelphia, Baltimore, and Norfolk, be.! to New York
and then to Santos, Rio De Janeiro, Buenos Aires, Montevid:o, Paraguay,
Santos, Jacksonville and returned to New York. No menu cycie was followed.
Menus were made up five days in advance by the chief steward and the chief
cook. In this case, poultry was generally served twice a week.
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Civilian Organization
State University
Football Tean:

Law Enforcement
Academy

Off-Shore Oil Drilling

Merchanrt Marine Vessel

TABLE 1

Civilian Food Utilization Sempie Data

Time Period

Spanned by Semple Data

Sep 1972 - Jan 1973
July 1973 — Aug 1873

July 1873 ~ Aug 1973

Aug 1973 — Oct 1973

Sep 1973 — Nov 1873

Number of Rations
Included in the Sample

555,352
2,591

11,208

4,801

2,852
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No major problems were oncountered In securing data in the above-
described operations aithough, obvliousiy, the approach to data collection
had to be tallored to fit each particular situatior.. This required in-
depth discussion with the food servics managemsnt in each instance to gain
the necessary understanding of the methods used in record keeping both for
foods issued and for meai countsand to gain the necessary confidence in the
accuracy and compieteness of thedata requirss by the study.

A detalled discussion of the survey methodoiogy for the DoD data is

presented in the report "Patterns of Food Utilization in the DoD," U.S. Army
Natick Laboratories, TR-75-65-0R/SA.
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V. DATA ANALYSIS: METHODOLOGY AND ASSUMPTIONS

The genera! procedure for data analysis consisted of making comparisons
netween the experience in the civillan sector and that c¢f the military with
respect tc food utilization, expenditures, quaiity, and nutrition.

With certain exceptions, the utiiization of ali food items by each civiiian
organlzation was tabuiated. While entries for different process types of a
food item were kept separate so that consumption of fraesh versus frozen versus
canned versus denydrated couid be prepared, within each process type package
sizes were pooied. !n addition, certain items which are not utilized in the
military, or are used very infrequently, were pooled wlth similar items in the
data base to enhance the ability of the analysis system 1o make comparisons
with the miiltary situation. For exampie, the usage of fresh leeks is pocled
with green onions. rinally, In the cass of the university, a number of con-
venience food items (entrees) were converted into component raw ingredients
since the m' itary does not purchase such preprepared items.

The limited availability of data in the civilian sector precluded the
gathering of data for a full year so as to eliminate any possible seasonal
effects. Houwever, data were collected for a minimum of one full cycle of
cperation in each case, e.g., a full semester at the university and an entire
training season for the football team. O.ca the data on the utilizatlon of a
perticular food item durinc the survey perlod had been entered into the system
along with the consequent nimber of rations served in that period, the quotient
of the former divided by the latter yielded the average utilizaticr per ratlon.
Theve data were then aggregated into the food groupings utilized to analyze
the military data and discussed in U.S. Army Natick Latoratories TR.75- <0OR/SA
"Patverns of Food lHilization in the DoD." Comparisons wei'e then made bstween
military and civilian food utilization experience on & group by grouy basis,
with the item by item detailed information providing the expianation tfor any
differonces noted. The utilization per ration data also provideu the basls
for the nutritionai audits, cost and quality ratlo comparisons.

Any qual ity judgment is likely to be subjectlve since it presupposes a
knowledge of preference patterns. However, certain meaningful quality indlca-
tive factors were selected which were consldered to be generally acceptable
quality "yardsticks," e.g., steak better than ground beef, butter better than
margarine, fresh vegetables better than canned. By calculatlng the ratios
in a number cf specific food categories of the utillzatlon per ration of
better items to the less desirable ones In each clvilian sltuation, and com-
paring these figures with the military, a measure of relatlve quality was
obtained.

The nutritional audit of the foods used by the various organizatlons
was carrled out using DSAH 1338.1 "Composltion of Foods Used by the Armed
Forces" as a basis for ali the evaluations.

10
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With respect to expenditures, !t was feit that meaningfui comparisons
couid not be made between actual civilian food costs and military food costs
for a number of reasons. First, questions of geographicai location, volume
purchasing, speciai packaging, or unique transportation osts couid cloud
the anaiysis. Secondiy, variations in the time periods covered by the data
for the civiilan organizations and the miiitary would confuse the situation
with differences caused by price fluctuation and inflation. Therefore, all
civilian usage data were costod item-by-item on the same basis as the military
data; that is, using Aprii |, 1974 Defense Personnel Supply Center (DPSC)
food prices as revised by Change Nctices | (May 1974) and 2 (June 1974). The
use of this "military equivalent cost" provided, in effect, a "Standard Cost"
basis for comparing civilian operations with each other and with the military.
As with the utilization data, comparisons between civilian expenditures per
ration and military expendit.res were drawn on a group-by-group basis with item
data providing the detail necessary for explaining any ditferences noted.

Further details on the specific methodology and assumptions used in the
analysis of the military data can be found in the previousiy referenced U.S.

Army Natick Laboratories TR-75-465~OR/SA -"Patterns of Food Utiiization th the .
me. "

Lo chtain i titiel g L




Vi. RESULTS AND DIiSCUSSION

A. Quantity and Cost Comparison::

Comparisons weres made between DoD and civiiian operations in various
areas deemed to be significant in determining differences in their usage and/or
expenditure for the totai daiiy ration. "Rztion" as used here means the amount
of food utiilzed to fesd one man for one day. Thus, attention was focused on
per ration variations in parameters such as fotai food usage and expenditures,
consumption of beef, and the amount of animai protsin food consumed.

Tabie 2 presents the usage/ration of such categories of food as meat,

poultry and fish, eggs, miik and miik products, etc., as weil &as a comparison

of totai ration weights. Resuits show that In terms of totai ration weight

the DoD usage of 6.69 ibs. is highar than twat of the state university, the

law enforcement academy, and the merchant marine vessel, but iower than that

for off-shore oii driiiing and the professionai football team. A comparison

of totai ration weights can be misieading in terms of the quaiity of the diet
since potatces in the vegetable category are given the same weight consideration
as beef in the meat, pouitry, fish category. A better expression of quaiity

is found by examining the pounds/ration data for each food group Individualiy. { i

From Table 2, it is apparent that the DoD ration consists of signlficantly
less meat, pouitry, and fish than off-shore oil driiling, merchant marine, and
professionai football but that this category accounts for approximately the
same percentage of the total ration as for the off-shore oil drilling case.

The amount of meat, pouitry, and fish used by DoD Is more nearly |lke that of
the state university and much greater than that of the iaw enforcement academy.

I+ should be noted that beverages accourt fcr significant portions of the
total daiiy ration for professionai foo'tali (juices) and off-shore oii drllling
(canned soft drinks). These beverages greatiy increase the weight of the tctai
Gaiiy i'GTion for these two organjzations, theraby iowering the percent usage
of any other major food group when compared to totai utilizatlon.

Tabie 2 aiso shows that four major food groups: ]

Meat, pouitry, flsh

Milk and Mi!k Products
Vegetables

Grain and Cereal Products

I
2
3
4

b i i it A

account for very substantial portions of the total ration for aii instaiiatlons

studied. For oD in particuiar these four categorles represent about three-fourths i
of the totai deily DoD ration. Thls is comparable to the state unlversity. Since {
ali remaining .ategories combined do not constitute mcre than 25% usage for DoD, q
it is probab'y safe to assume that consideration of the four catecories cited gives

a reasonable representation and basis for comparison of the totai daily ration.
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Table 3 presents the data contained in Table 2 as percentages of DoD

utilization for each of the food groups clted. This method of presentation
facilitates comparison of the utilization patterns. Again, as in Table 2,

one finds that with respect 1O the meat, poultry,and fish group only two crgan-
izations are |ower than DoD. In one case, i.e., the law enforcement academy,

usage is significantly lower by 40f. The professionai footbail team usage of
meat, pouitry, and fish is more than double that for DoD.

Consumption of milk and milk products is the same for the state university
as for DoD; This can probably be attributed to the similarity in age groups in
the two popuiations. The consumption for this food group on the merchant marine
ship, where the average age is higher, is less than haif the DoD consumption.

Vegetabie consumption tends to be quite simiiar among the DoD and civiiian
operations, but this is not true of the grain and cereai products group. Here
the iaw enforcement academy's consumption is less than half that of DoD while

the of f-shore oii crew's consumption is greater than one and one-half times that
of DoD.

When each food group's utilization is averaged out for the civiiian opera-
tions and expressed as a percentage of DoD as shown in Table 4, it indicates
a greafer average civilian utiiization of meat, poultry, fisk than DoD.
Re.ognizing that the professional footbail team, with its exceptionaliy high
caloric and protein requirements, unduly distorts the average for this food
group in particuliar, civiiian data were recalcuiated excluding the football
team and are so presented in Table 5. it will ncw be noted that food utiiiza-
tion for the civilian instaiiations for the majority of the food groups falls
with + 15§ of the DoD figure. Of the four major food groups referred to
previousiy, milk product utiiization is lower whiie meat, pouitry,and fish
utilization is higher in the civilian sector.

Tabie 6 presents the military equivaient expenditures, as described in the
previous section on data anaiysis, for the various food groups. The total
expenditures range from a minimum of $1.76 to a maximum of $4.i3. UDoD expendi-
tures most closely parallei thoso of the state university. Even a quick scan

of ihe data reveais that the meat, poultry, fish group represents the most
significant contribution to the totai ration cost.

Table 7 through 10 are derived from Tabie 6 and permit further meaningful
comparisors to be made among installations and their relative food expenditures.
Table 7 shows that the DoD expenditure for meat, poultry, fish represents 44% of

the total expenditure per ration. This category represents the principal
expenditure for all of the operations studied.

Second in cost 'mportance is the miik and milk products group, both
for the military and . ~ilian average. However, the vegetable group Is second
in importance for merch nt marine, whiie the grain and cereal products group is
second in the case of ot -shore oll driiling. In both these cases the higher

average age for personnel probably accounts for the siightly lower dairy product
usage.

Is
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TABLE 4

Food Utilization s a Pe:centage

of DOD Utilization
Civilian
Average Range
Meat, Poultry, Fish 127 60 — 202
Eggs 87 51 — 143
Milk & Milk Products 72 42 — 99
weverages 266 86 — 549
Vegetables 91 72 - 110
Legumes & Nuts 77 44 — 100
Grain & Cereal Products 100 43 - 157
Fruits : 130 71 - 213
Fats, Oils & Salad Dressings 93 80 —- 124
Sugar & Sweets 77 €1 — 88
Condiments 95 60 — 132
Miscellaneous 271 31 — 555
Toxral 103 80 — 138
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Whiie the beverage group, as noted previousiy is important on a usage/
ration basis, it Is cieariy of minor importance on a cost basis, averaging
4% for DoD and siightly over 6% for the civiiian operations.

The four major groups in terms of ration weight (meat, pouitry, fish;
miik and miik products; vegetabies; grain and cereai products) account for
78.3% of DoD expenaitures and 76.7% of the civillan average exciuding the
footbaii team. For the fcotball team they represent 78.6%.

Table 8, which compares civilian expenditures by food group with DoD
expenditures, shows more ciearly than Tabie 6 the relatlve amount of money
spent by civilian operations as compared to the mliitary. Thus, it will be
noted that oniy the state university and the iaw enforcement academy spent less
on meat, poultry, and fish than did DoD. The merchant marine and off-shore cil
crews spent about i-i/2 times the amount spent by DoD, and the professional
footbal! team spent 2-1/2 times as much as DoD. Because its utilization in
several major food categories, including meat, pouitry, fish, eggs, beverages,
vegetables, and frults, is so much greater than the other operations studled,
data from the footbail team are, again, ieft oui of the civilian average.

The civilian use of such items as cuts of meat (steaks, chops, etc.), 3
canned soft drinks, rolls, margarine, and canned condensed soups are partiaily
responsibie for the appreciably higher average clvilian expenditures shown in
Table 8 in six of the twelve food groups. Again, one finds that sugar and
sweets, dairy, and egg expenditures are significantly higher in the military
than in the clvillan sector. Average civilian expenditures in the three remain-
ing produce categories are closest to the ievel of military expenditures. It
should also be noted that overali expenditures were 5% higher for clvilian
organlzations than the military, even excluding the football team.

Tables 9 and 10 provide a listing in descending order of magnitude of
the top 50 DoD items according to both usage and expendlture per ration, j
respectively. The corresponding rank (as determined from a similar llsting
in order of magn:*ude for each civilian organization) for the item in each
civilian organization is listed in the appropriate column. This permits a 1
comparison of the reiativa importance of these items in the civilian sector
as compared to DoD. Theimportance of the top 50 Items (in this case the par-
ticuiar top 50 unlque to each organization) is readlly apparent when their
aggregate contribution tc elther usage or expenditure is considered. On both
a usage and expenditure basis the top 50 items represented the following per-
centages of total ration:

L JO e

Usage Expenditure
Merchant Marlne Shlp 74 83
State Universlty 73 72
Professional Football Team 8l 90
Off-Shore Oli Drilling Crew 86 93
Law Enforcement Academy 7€ 75
DoD 73 71
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Tabies 1i and i2 show the top i0 items by usage and expenditure, respec-
tiveiy, in each of the civiiian organizations and the corresponding DoD
ranking for the same items. Iin terms of usage, fresh milk is No. | or 2 for
aii Instailations studied. Chicken was the next highest product in terms of
usage appearing among the tcp 10 for ail Instaliations except the law
enforcement academy. Those items which appear among the top ten for more
than three of tha operations are: chocoiate mlik, fresh white potatoes, ice
cream, fresh white bread and granuiated sugar. Thirty-one |tems account for the
top 10 items in the clviilan operations and DoD.

In terms of expenditure, grlll:d steaks or beef tenderioins are the flrst
or second most important product for all Installatlons studied except the law
enforcement academy. Milk was flrst or second in DoD, state university and
law-enforcement academy and |s the oniy product among the top 10 for all
Instaliations. A total of 27 items make up the top |0 Items in the civillan
operations. Items among the top |0 for DoD but not for civllian operations
are: fresh white bread (6), butter, (8) and beef pot roast (9). Meat or
pouliry or fish products account r |7 out of 27 top expenditure items, miik
products for 3 and beverages for z.

The relative Importance of the major food groups as measured by the top
50 items in usage and expendlture is readily apparent from an examination of
Table 13 and 14. Table |3 shows how many of the top 50 items appear in each
of the major food groups. Meat, poultry,and fish items account for at least
I/4 ot the top 50 items for DoD, pro football, off-shore oil,and merchant
marine, but only about |/10 for state unlversity and law enforcement academy.
In terms of expenditures for thls category (Table 14), 40-50% of the top 50
items are included even for state nnlverslty and law enforcement academy.
This would seem to indicate that the state university and law enforcement
academy operatlons are feeding fewer of the more exnensive mee+v, poultry, and
fish items than the other organlzations, so that while few items in this
category rank hlgh among the top 50 In usage, many items in the same category
contribute signiflcantly to the top 50 expenditure items. Results for DoD
and the merchant marine, when taken In this context, are quite similar in
both usage and expenditure.

The next hlghest cuiegory in terms of usage for the top 50 items is veg-
etables. All installatlons including DoD show a usage for this category of
approximately 20% of the top 50 Items. As one might expect, vegetables inciude
tewer costly items (approximateiy 10% of the top 50). All installations
Including DoD are conslistent for thls category in both usage and expenditure.

MIlk and milk products accourt for only about 5 out of the top 50 items
In usage, and only slightly more for expenditure.

B. Quality Comparlsons:
Grade speclfications provide a basls for a comparison of the quality of

food purchased by food service operations. Accordingly, the appllicable
speciflcatlons In use by the operations studied are summarized in Table I5.
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TABLE 11

Top Ten Items by Usage in Civilian Organizations

s s

and DOD Ranking for the Same (tems

DOD State Professiona! Law
Univ. Football Enforc.

Milk, fresh 1 1 2 1
Milk, Evap. 2
Milk, Choc. 3 3 7
Chicken (+Ducks) 10 4 6
Potatoes, white, fresh 2 5
Margaring 6
ice cream 12 7 10
Potatoes, white, froz. fried 8 4
Beef, ground, frozen 7 9
Bread, fresh, white 4 10
Soda, canned 1
Juice, orange, canned 53 3 6
Beef, ribs, frozen 4
Beef, boneless, grilled stk. 29 b
Milk, skim 8 2
Eggs, whole, frozen 9
Eggs, shell 5 3
Beverage, base, lime L
Soup, frozen 7
Lettuce, fresh 9 8
Bacon, sliced, frozen 16 *]
Cheese, cottage 47 ~ 10
Cookies, vanilla wafer
Flour, wheat, bread 6
Beef, tenderloin, frozen
Sugar, granulated 8
Peas and Carrots, fro;en
Onions, dry , 32
Coffee, roasted 31
Orange, fresh 19
Ham, cooked, froz; smoked

boneless 44

4]

Off- Merchant
Shore Marine
2 1

5

10 3
4
8
6
1

4
3
5
7

9 7

2

6

8

9

10




TABLE 12

Top Ten items by Expenditure in Civilian Orgenizations

1 end DOL) Ranking for the Same items
DOD State Professional Law Off-  Merchant
Univ. Football Enforce. Shore  Marine
Beef, boneless froz.
grifled steaks 2 1 1 2
Milk 1 2 7 1 3 9
Chicken (+Ducks) 7 3 4 10 4
Milk, evap. 4
Turkey 24 5 1
Beef, ground, frozen 3 6 10 4 .
Beef, boneless, froz; f
oven roast <] 7 6 5 |
3 _ Margarine 51 8 ]
L Beef, bone in, froz. 9 6 i
‘ Veal, boneless 52 10 6 :
; : Beef ribs, froz. 2 8 i
. ; Cod, frozen, portions 45 3 i
Coffee, roasted 12 5 8 7 3 i
Shrimp, froz. pld, deveined 50 8 1
Pork chops, froz. 9 8 1
Eggs, shell 4 2 10
- Bacon, sliced, frozen 10 3
1 Tea, instant 5
i Beef patties 16 7 ]
3 Milk, skim 9 ~
Soup, frozen 10 ]
Beef tenderloin, frozen 44 1 1 i
Cookies, vanilla wafers 2 ;
1 Beef, diced, frozen 17 4 i
] Pork slices, froz. boned 21 8
Ham, cooked, froz. smoked ]
4 boneless 22 9 5 3
; Peas and Carrots, frozen 7
42
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= TABLE 13
; : Number of 1tems in Each Major Food Group,
‘ : Frora Top 50 Items, by Usage
DOD Stats  Professional Law Off- Merchant
E. Univ. Football Enforce.  Shore Marine
# Meat, poultry, fish 15 7 12 5 14 17
E Milk, milk products 5 8 5 5 5 3
E Vegetables 1 i 10 12 8 12
Grain, cereal 3 6 6 7 5 4
“ Eggs 1 2 2 1 1 1
é Beverages 4 2 3 > 5 1
‘ Legumes and nuts 1 - - 3 1 -
Fruits 6 9 9 6 6 10
Fats, oils, dressing 2 2 - 4 3 1
Sugar and sweets 2 2 1 2 1 1
Soups and gravies - - 1 1 1 —
Condiments - 1 - 1 - —
Misce'laneous items - - 1 - = -
!
5
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TABLE 14

Number of Items in Each Food Group,
From Top 50 Items, By Expenditure

DOD State Profassional Law Off- Merchant
Univ. Foothall Enforce. Shore Marine

Meat, poultry, fish 27 21 19 19 25 27
Milk, milk products 6 9 7 7 5 6
Vegetables 6 5 7 6 3 5
Grain, cereal 3 4 5 4 5 4
] Eggs 1 2 2 1 1 1
b
E Beverages 1 1 3 2 3 1
] Legumes and nuts - 2 1 2 - -
3 . ]
1 Fruits 1 2 5 3 3 4 1
‘. Fats, oils, dressing 3 2 1 3 3 2
E Sugar and sweets 2 2 - 1 1 1
Soups and gravies - - - 1 1 - i
Condiments 1 - - 1 - - ]
Miscellaneous items - - 1 - - — 3
:l
b
3
i
i
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For beef, U.S. choice or better is.required by the professionai football team,
the iaw enforcement academy, and off-shore oil driiiing while the grade specified
by DoD, merchant marine, and state university was good or better. For ground
meat only DoD and merchant marine specified the fat content (24% for DoD; 20%
for merchant marine). Poultry grades were specified by DoD, merchant marine,
law enforcement academy,snd off-shore oli driiiing. Afll but DoD require Grade A
poultry. Grade A or better was required by all instaliations for eggs. Nlinety-
two Score butter is speclfied by DoD and merchant marine as compared to 93

Score butter for the law enforcement academy. Comparable butter fat contents
are required for ice cream for DoD, the state university,and professicnal
footbal | team. Canned vegetabies offer another valuabie basis for comparing

the specifications used by the various instailations. Along with DoD, the law
enforcement academy and the merchant marine speclfy Grade A vegetabies while
Grade B are specified by the university and football team. "Accepted well

known brands" are purchased for the off-shore oil crew. Thus, it would appear
that the civilian operations tend to use equivalent or better grades of meat,
poultry, eggs, butter, and ice cream than DoD, but DoD requirements for pro-
cessed frults and vegetables tend to be higher than those used by some of the
civilian operations.

The totai number of types of food items purchased by the civilian
Instal lations and DoD were as follows:

DoD 505
State Universlity 303
Professiorial Football Team 173
Law cnforcement Academy 194
Off-Shore Qil Drilling Crew 178
Merchant Marine Ship 250

One Indicator of meal quality is varlety, and the number of different
items purchased 1Is, naturally, an indicator of varlety. The large disparity
between the very large number of dlfferent items served in the military as
compared wlth the civilian sector can partialiy be explained by the fact
that DoD data were gathered for a full year while the longest period repre-
sented by a civillan organization was the five-month survey period at the
state unlversity. Naturaily, a longer period permits the serving of a wlder
variety of foods. However, recommended menus in the military are cyclical and
of 28 to 42 days in duratlon, both periods being comparabie to the survey
periods for all the clvillan organizations. Recent research has also indicated
that only a relatlvely limited number of items, on the order of 200 to 250, are
required to yleld a high preference menu. In view of all of this, it would
seem that the extreme breadth of items served in the military is somewhat large.

A more quantitative measure of quality differences is provided in Tables
16 and |7 which summarize the amounts of animal protein foods included in the
rations of the various installatlons and their expenditures. The professional
football team consumes the largest quantlty of animal protein (3.88 i1b.)
followed by DoD (3.3l Ib.). The high ranking for DoD is due primarily to its
high milk usage. The state university and off-shore oil drilling operations
are qulte close to the DoD usage (3.01 and 2.90 Ib., respectively), but the law

an
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1 enforcement academy is considerabiy ilower (2.i9 ib.). Expenditures for animai

: protein foods for DoD and civiiian instaliations range from $.88 tv $2.75,

with $1.47 for DoD. The DoD expenditure is higher than that for iaw enforce-
mont academy ($.88) and state university ($i.31), but iower than that for
off=shore oil ($i.88), merchant marine ($1.87), and professionai footbali ($2.75).

Even though usage of milk and milk drinks Is the greatest of ali animal
protein foods for all installations, expenditures for beef are the greatest
for ail organizations. For DoD it is $.48 per ration, as compared to $.25
for law enforcement, $.46 for state university, $.69 for merchant marine,
$.75 for off-=hore oll drilling,and $1.41 for professional footbali. The
DoD expenditure for butter is $.05, wnich is higher than for any of the
civiiian instaliations (range of 0 - $0.049).

Table i8 summarizes usage quantities of certain foods from which quaiity
Inferences can be drawn. These inferences are presented in the form of ratios
which are utilized as indicators of quality.

Ali civilian instaliations use significantly more meat cuts (2.15 to
5.67: |) than diced and ground meat except for the law enforcement academy
where these quantities are about equal. DoD by comparison serves only 1.35
times as much meat curs as diced and ground. Since cuts of meat include
roasts, steaks, and chops, while diced and ground meats are used in the pre-

paration of lower cost entrees, this ratio provides a meaningful yardstick
of relative quality.

Shel Ifish usage and expenditure are similar for DoD, state university,
and merchant marine but higher than DoD for football and off-shore oii drilling.
When compared to usage of fish, however, all installations including DoD serve
less shel ifish than ¢ish except for off-shore oil drilling which serve no
shellfish at ail. It is noteworthy that the off-shore olf crew is located in
the Gulf of Mexico where Increased shrimp consumption would simply represent
a3 regional preference and availability characteristic.

DoD and the off-shore oil operation both use .15 Ib./ration of pouitry.
This Is higher than the law enforcement academy (.06 ib.) but lower than aili
others (.2| - .38 Ib.). In *terms of ratios of meat to poultry all Instaiiations
including DoD serve at least two times as much meat as poultry (4.67 for DoD).
While the ratio of meat to poultry is greatest for the law enforcement academy,
this fact must be tempered by the fzct that the actual quantities invoived are
less than for the other installatlons studied. Expenditure for meat is at E
least four times as great as poultry for all instailations including DoD (7.84)
and runs as high as 11.67 for off-shore cil driliing operations.

The state univarsity uses only frozen orange juice, while professional
footbal i, off-shore oif, and merchant marine operations use only canned. 0DoD :
uses equal amounts of both canned and frozen, while the law enforcement academy _ :
uses 100 times as much canned as frozen orange juice. The same usage trends :

b3

R e i



vs

18qiays sapnjox3 (p)
peasq ulod pue pealq UMOJIG Ppauued 2pN|dul S|10J J0j sainbly ueliay (9)
pinby| s1ted g'g pue pijos yied | 3’
‘WJ0) PBININASUCO3] 0) Pale|ndjedas sa0lel0d Juelsul PalespAyap sapNjou €301 sawnbia) pue sa3jqelsbap (q)
S1E3W UO3YOUN| ‘SIND P|od ‘sabiesnes sapn|oxa jeaw je10] (B)

:SaI0N
1:89°0 1:8€°0 0:00°L 0:00°L 1:0S°0 1:2E0 suuebley o) Janng
{P) s1onpoig Aaeq
b:Ll'o 1:90°0 1:81°0 IR 1) 1:80°0 1:%0°0 €301 0} wes.y 89|
! oy cpp < Ape o S - (2) peaig 01 peaig
L8l L:v6°0 1:0g°¢ L:v6'L L6270 1:98°0 A1je1vads g sjjoy
4 |ero)
1:09°0 1:29'0 1:£S°0 L1190 L:ov'o L:2v'o C} }inJ4 uszol4 ysal4
(q) sawnbe
‘B6oA |e10] 01 sawnbay g
1:G9°0 1:09°0 S VA L:LL°0 1:69°0 1:19°0 se|qe1abo uazold 4 ysaly
301N pauue)
1:600°0 L:€00°0 1:000 1:00'0 L:v8°L 1:060 0} 3JINf Uszou4
abue. pauue) 01
L:€0°0 1:10°0 L:000 1:00°0 0:0°001 0-:0'001 3inr abueiQ uszoly
uoney [ero] 0}
1:06°0 Liiv'o 1:89°0 IRYA AV 1:290 1:19°0 ulaloid jewluy [elo}
l:62'8 1:0¥'9 1:8€9 1:20°€E IR YA L:60°C Anjnog o3 1eay
1:00'0 1:00'0 1:85°0 1:92°0 1:8L°0 L:€9°0 ysi4 01 ysi 4 l18ys
1]
(e) 3eapy puncug g s321Qq
L:ot’L L:'¥6°0 l:vgol L:L9'S 1:99°¢ L:GlL°¢ 01 1e3 jo sy
uocney uoiey uoiley uohiey uoney uohey segey
/% /sl /$ /%l /$ /% do3edipuy Ayjenp
Awepedy JUSWIEdI0UT MET lieqoo 4 jeuoissejoid Ausieaiun ayig

uoney/esmipledxy g uoney/ebesn uo
peseg soney aAnedaipuj Atjeny) padejes jo uosiedod

8L 318Vl

s i Mol 11 v . 03 - i




e

1:98'9

1:20°0

1:99°0
1:v8°L
L:€T'L

uonsy
I

aoa

% 2 4

L:$00
1:L2°0

L:v90

1:v9°0
1:3C0
L:L6°0

L:6¥0
1149V
1:280
L:gg’l

uoney
/'sq

Gt

e AT OB R GRS T M

1
1:8L°1L L1:GL°L L:00°0 £:00°0
1:60°0 (P)L:E00 1:8L°0 L:0L’0
1:89°0 1:090 L3200 1:200
1:880 L:16°0 L:G8°0 1:88°0
L:€8°0 L:GL°0 L:6v°0 1:05°0
1:00°0 1:000 1:00°0 1:000
1:00°0 i:00°0 1:000 1:00'0
1:69°0 L:S¥°0 L:¥9°0 1:6€°0
1:LG°L L:'ES'E L9t L:LO'S
1:2L’0 Lo L:0+'C L:ov’L
1:L9°6 L:ov'y L:Z5'E 1:89°2
uoney uoney uoney uoliey
$ /s $ /s
sulRp IUBYIIN 110 a204uS—H0
{penuguao))

peseg soney 8ANBdIPU| AjenD Paldejes Jo *1osuedwio)

uoney/eumipusdxy 13 uoney/ebesn uo

8l 31avi

aunefiey o3 Janing

(P) s10npoJg Adleq |e30)
0} weal) aoj

(9) peaig o3 peaig
A3jerdads 1 sjjoy

Hni4 |10}
01 }iNJ4 UazoJ4 ysal4

(q) sawnba w sajqeyabap
je1o) o1 sswnbo g
sa|qeyaba ud2044 ysal4

aJinp pauuen
031 22INf UazZOoI4

avinp abuesg pauue) 03
adinr sbuesp uszoly

uoney |e1o) 01
U}31044 |BWIUY |BI0]

Ailnog o1 1eap
Usi 4 01 ysi 4 |1d3YS

(e) 1e8y punoin 1 padiQ
0} B3 0 sAND




LRI

Gk i

= T — -~ s el W TR RS R S T TR V0T LR NIA TS v Ty LR 4 dmevpratiors

for orange juice persist for juices in general for footbali, off-shore oii,
and merchant marine, but the state university uses equal amounts of both canned
and frozen juices other than orange.

I+ would be unfair to draw quaiity indicative conclusions based on the
usage of canned products by merchant marine and off-shore oil crews since
the determining factor in these instances is the constraint on storage facil-
ities, The state university and the iaw enforcement academy use the same
amount of fresh to frozen vegetabies and legumes. Off-shore oii uses no frozen
vegetables and about 50f fresh vegetabies of the total. Merchant marine uses
twice as much frcrven as fresh vegetables which is the reverse of the football
team. Fresh and frozen vegetables account for 75§ of total usage for the
tootbaii team and merchant marine and 60% for DoD, the state university, and the
law enforcement academy. Doilar expenditures for fresh and frozen vegetabies
and legumes account for approximately the same percentage of doiiars spent for
vegetabies as was shown for usage. The remaining usage and cxpenditure not
explicitly accounted for could be expected to be for canned vegetables.

The state university serves fen times as much fresh fruit as frozen fruit
but both categories account for less than 50% of total fruit, thus indicating
a large usage of canned fruit., Ail civilian instaliations use little frozen
fruit and off-shore oil uses none. Fresh and frozen fruit amount to as little
as 42% (as aiready noted for state unlversity) and as much as 91% (merchcnt
marine) of total fruit. Expenditure ratios are comparable to those for usage.

There is a wide spread in the usage of rolls to regular bread, from 2%
for off-shore to 2008 for football (DoD = 27%). Figures for bread and rolls
would be more meaningfui |f they were based on quantities actually served,
but since these products are prepared on site in some of the installations and
their usage is refiected in raw ingredients (mixes, flour, etc.), the ratios
shown here are n-t considered to be truiy significant.

Ice cream does not amount to more than 11§ of total dairy products
(football). It accounts for 4% for DoD. Expenditures range from 5 to 18%
(7% for DoD). DoD consumption is comparabie to that of the state university,
iaw enforcement academy, and merchant marine but less than half that of the
footbail team and the off-shore oil crew.

The usage of butter by DoD In relation to its margarine usage (5.82 : 1)
Is signiflcantly greater than thet of state university (.5 : 1), law enfcrcement
academy (.58 : 1), merchant marine (i.78 : 1), and off-shore oil crew (0 : |).

The DoD ratio of expenditure for butter compared to margarine Is almost 10

times higher than this ratio for the civiiian operations exclusive of the
football team, This high usage undoubtediy resuits from the fact that butter

is an entitlement under the Navy Ration Law, 10 USC 6082 (hence it is almost
exclusively used rather than margarine by the Navy and Marine Corps), plus the
fact that USDA surpius butter has been available for milltary use at appreciably
reduced cost up until July 1973. With a possible impending change to the Navy
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Ration Law and the currentiy higher price of butter in miiitary use, it can be
expected that DoD butter to margarine usage will decrease to a ievel more
comparable to civiiian practice.

As an overal! evaluation of the data in Table i8, it Is readiiy apparent

that no installation consistently ranks highest or lowest with respect to the
ratios shown, and it would be fair to say that D is somewhat |lower than the f
civilian average.

C. Nutrition Comparisons:

The nutrient content of foods utilized by the various installations in
the study with respect to calories, protein, fat, two minerais (calcium and
iron), and five vitamins (A, thiamine, riboflavin, niacin,and ascorbic acid}
is presented in Tables 19 and 20. As might be expected from the food quantity
and expenditure data, the food provided by the |law enforcement academy supplied
the least calories (3577/day), while the off-shore oil crew and the professional
footbal|l team are supplied with the most (6144 and 56i7, respectively). However,
the high calorie content of the off-shore oil crew diet reflects a large con-
sumption of carbonated beverages, and is, therefore, lower in protein content
than the professional football team diet (193 gm vs. 245 gm).

As shown by Tables 20 and 2i, the DoD nutrient profile is remarkably close {
to the civilian average in nearly all respects, except calcium, Vitamin A, and
iron. The difference in calcium, which is higher in the DoD diet, can probably
be explained on the basis of the smaller civilian utilization of miik and milk
products. The civilian Vitamin A average appears to be distorted by the unusuaily §
high consumption of carrots by the merchant marine ship, which resulted in a
level of over 29,000 |U/day compared to 9,437 to 12,207 for the other civitian :
operations. 3

I+ is important to evaluate nutrient data in relatior to both the NAS-NRC j
Food and Nutrition Board's Recommended Dietary Allowances (RDA) which represent !
the civilian standards, as well as AR 40-25/BUMEDINST i0110.30/AFR 160-95 ¢
Daily Dietary Allowances (DDA) which represent the military standards for
nutrition. Table 22 shows that with one exception, the thiamine content of the
law enforcement academy's diet, ail diets erxceeded the RDA's for the nutrients
examined. Table 23 shows that with two exceptions, the thiamine content of
both the law enforcement academy and the state university, all diets equal or
exceed the Surgeon General's DDA's. It should be noted that the DDA for thiamine
for women is 1.2 mg. Remembering that the state university population is 50%
women, the thiamine ccntent of the state university is 110% of the average DDA
for men and women. Also of interest is the fact that both energy and niacin
vaiues for the |law enforcement academy's diet are approximately equal to the DDA.

Since the data collected in this study represent food utilization (i.e.,
food purchased per ration) and not actual food consumption it would be hazardous
to draw any inferences from the excesses shown, as for example, the 205% of
RDA energ, ievel of the off-shore oil crew diet and the 584% of RDA Vitamin A
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Energy
Protein
Fat
Calcium
iron
Vitamin A
Thiamine
Riboflavin
Niacin

Ascorbic Acid

TABLE 21
Nutrvition Levels of Average Civilian Food

Utilization as a Percentage of DOD

61

Perceniage
96
103
103
87
104
140
95
94
107

101
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level of the merchant marine ship. This point cannot be overemphasized. The
significance of these figures to this study can only be found in two areas:

I. They permit a comparison between different operations and hence a
ranking.

2. They should exceed the RDA's and DDA's by a significant margin in s
order tc insure that despite preparation, serving, and piate food wastage, }
as well as nutrient losses in cooking, the quantities finally consumed provide 3
the minimum daily requirements of nutrients. 3

On the other hand, since there is bound to be a significant difference between

the amount of food utlliized by the operation and the amount of food consumed
by its customers, one can state, with reasonable assurance, that on an 3
"as consumed" basis the law enforcement academy's diet is, indeed, too low

in thiamlne and marginally low In energy and niacin with respect to the DDA.

Of considerable interest also from a nutritional standpoint is the
percent of calories derived from fat in the diet. The nation's food purchases,
according to a 1972 sfudy,(Z) vielded the following nutrients on a per capita
per day baslis:

3,330 calories

10l g protein - 12% of calories

156 g fat - 42% of calories

381 g carbohydrate - 46% of calories

Many nutritionists feel that 42% of calories from fat is too high in the light
of our present day concerns with obesity and other diet-reiated diseases such
as cardiovascular disease. It is feit that a lowering of the fat content of
the ‘American diet to 30-35% of calories would be preferable, The Surgeon
General specifies a fat content not to exceed 40% of calories. Table 24
presents the fat-derived calorie content of the diets studied. With the
exception of the off-shore oil operation, all may be considered too high in
fat, especially in the ilght of the overall high caloric content. The 51%

of calories from fat in the merchant marine diet is particularly high. The
DoD fat contert of the diet is In iine with the national pattern, and in fact
has the most favorable fat content of the installations studied when one
considers that the off-shore oil crew diet contains a larger absolute quantity
of fat.

(2) Friend, Berta, "The National Food Situation" NFS-142 Consumer and Food
Economics Institute, USDA, November 1972,
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’ TABLE 24

Calories from Fat

Calories from
Energy Fat Fat
(KCAL) (G) (%)
Law Enforcement 3577 173.1 43.6
Academy
Professional Football 5617 273.1 43.8
Team
State University 4316 207.0 43.2
Student
Merchant Marine Ship 3698 209.4 51.0
Off—Shore Oii Crew 6144 2719 39.8
Civilian Average 4670 226.9 43.7
DOD 4869 2204 40.7
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Vii. CONCLUSIONS

I. In neariy ali respects considered (quantity, cost, and quaiity),
the ievei of DoD feeding as defined by food purchases and related to
recorded attendance (headcount) is marginaily iower than that of the
civilian food service systems studied herein., This is true even when the
footbail team data is excluded from the civilian averages.

In the last analysis the single most efficient figure of merit on which
to base a quantified judgment as to the size of the differentiai in the level
of feeding between military and civilian sectors is the military equivalent
cost (civilian usage costed at miiitary prices). Tabie 25 reiterates the
observed military equivalent expenditure per ration experience. Again one
notes that three organizations are higher than DoD, the state university is
most comparable, and the law enforcement academy is distinctly lower. |f one
takes into account that the student population at the university was approx-
imately 50% female, it can be extrapoiated that the level of expenditure
between it and the military would be even zloser for a more predominantly
male situation with necessarily higher nuiritional requirements. The markedly
lower level of feeding for the law enforcement academy could be the result of:
(1) a conscious effort to provide a reducing diet as part of a physical
conditioning program, (2) budgetary limitations resulting in the use of
lesser amounts of, and lower priced foods in general, (3) being a contractor
operation in which the contractor is quite successful in making lower price
and quality foods eye-appealing, plus the fact that he henefits from a large
scale central preparation facility for some items, or (4) less need for con-
cern for the morale implications of food service due to the |imited duration
and uniqueness of the training situation to an overall law enforcement career.
Further, the nutritional audit of food as purchased for this instaliation
indicated a deficiency in thiamine content and probable deficiencies in niacin
and energy content with respect to the Surgeon General's DDA's., These facts
seem to indicate that, whatever the reason, lower costs at the academy are
being achieved at the expense of nutrition in terms of current military
requirements.

As Table 25 indicates, the simple average of per ration expenditures
for all five civilian operations was 20% higher than the military. |f one
ignores the implications of the previous comments on the state university
and the law enforcement academy and if the football team is dropped from
consideration, the resulting expenditure average for the four remaining
civilian organizations is still 5% higher than the military.

To further substantiate this conclusion, Table 26 presents a number of
comparative actual (not military equivalent) costs to feed. In this case
the military food utilization data was priced at NPSC prices tor the particu-
iar periods in question so as to avoid the factor of inflation in the
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Law Enforcement
Academy

State University
Student

DOD
Merchant Marine Ship
Off—Shore Oil Crew

Professional Football
Team

Civilian Average

Civilian Average W/O
Football Team

DOD

DOD with Programmed
Improvements

TABLE 26
Total Cost Per Ration at DPSC Prices

Percent of
DOD Cost

77

94

100
120
128

181

120

105

100

106

68

B —

$/Ration
1.761

2.152

2.283
2.733
2.932

4.129

2.741

2.395

2.283

2415
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Period

April — June 73

April — September 73

April — June 74

*Canadian Dollars

TABLE 26

Comparative Actual Costs to Feed

Organization $/Ration
72 Colleges 2.166
DOD 2.145
Canadian Isolated 2.680*

Bases
DOD 2.165
Coast Guard 2.350
DOD 2.284
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individual comparisons. Tho average meal costs for student feeding as deter-
mined in @ survey of 72 coiieges and universities across the country by NACUFS
(Nationai Association of Coiiege and University Food Services) indicates, as
suggested by previousiy described smple data, very ciose agreement between
miiitary and university feeding.

Of ail foreign miiitary food service systems, it is considered that the
Canadian represents the one in which culturai eating habits are ciosest to the
U.S. The Canadian system, however, does not incorporate a headcount system;
hence, equitabie per ration comparisons are difficult to make. Therefore, In
order to draw a vaiid comparison with Do}, data concerning food usage at
Canadian !§?iafed bases, where attendance rates are ciosest to 100%, were
utiiized. it wiii be noted that differences in excess of 25§ are indicated.
A partial expianation for this can be found in the fact that the Canadian data
are for isolated bases where the morale impiications of food service are so
much more important, and where food service receives proportionateiy more
attention and emphasis. Nevertheless, even after one discounts this factor
the indications are that the general levei of Canadian Armed Forces feeding
exceeds that in US military situztions.

Finaiiy, it wiii be noted in the table that Coast Guard feeding is of
a marginaiiy higher levei than the miiitary and is, in fact, within i% of the
average of the miiitary equivalent food cost of the four civilian operations.
The Coast Guard controis on the cost of food vary slightly from those in use
within DoD.

2. Referring back to Tabie 25, one notes the final entry for "DoD with
Programmed Improvements." This refers tc the costing of a Food Cost Index(4)
which was recommended by a speclai task group of service dieticians in February
1972 and which has been updated to inciude the usage of uniform federal stock
numbered !{tems, the substitution of open market for USDA surplus butter and
the substitution of "choice" for '"good" quality meats. The adoption of this
Food Cost Index with these proposed changes has been scheduled for FY 76.

Given the scope and constraints of the data compiied in the previously described
surveys and recognizing that certain judgments have necessarily been incorpor-
ated in the analysis, the findings of this study lead to the conclusion that
the adoption of this Food Cost Index or one that provides an equiva.ent level

of feeding is reasonabie and justifiable for use within the DoD.

3. Although the utliization of meat, poultry, fish by DoD is less than
three of the five civiilan organizations studied, the protein content of the
DoD diet is more than nutritionally adequate. Generally, with respect to the
nutrient composition of the "as purchased" focd, DoD compares favorabiy wlth
the civiilan systems.

4. The extremely large number of types of food items utilized in mil-
itary food service is perhaps indlcative of particular concern for variety.

(3) Richardson, Richard P. "An Analysis of Foreign Miiitary and U.S. Institutional
Ration Cost Systems,"” U.S. Army Natick Laboratories, TR 75-66-0R/SA.

(4) Brandier, P., "The Development of Aiternative Food Cost Indexes," U.S. Army
Natick Laboratories, TR 75-67-0R/SA.
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Recent research on preference menus indicates that the iarge number of items j
used within DoD could possibiy be reduced without any concomitant reduction §
in consumer acceptabiiity. '

S R O AT DR YR Cvee s

g ¥ 5. 1f item usage or expenditure per ration for all organizations

' studied is ranked in descending order of size, the top 50 items represent
approximately 75% of the total. Therefors, if payoffs in inventory control
are possibie, the greatest gains wouid probably accrue by tightening the
control of thess items.

6. In the ionger term the methodology developed and employed herein
to evaluate the level of feeding is perhaps as significant as the above con-
ciusions relative to military versus civilian food utilization comparability.
The methodology includes:

O P R S v SR I A L K

(a) the collection of civilian food utilization data within the con-
straints of general comparability with the miilitary,

(b) the use of the same food price data in reaching cost comparisons,
(c) the broad view taken of the quality or level of feeding, and

(d) the diversity of criteria utilized in analyzing and comparing the
tevel of feeding. :
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Vili. RECOMMENDATIONS

Based on the above conciusions it is racommended that:

I. The Food Cost index programmed for implementation by DoD in FY 76,
or one providing an equivaient level of feeding, be adopted as planned.

2.- General patterns of food utilization in comparable civiiian organi-
zations, as indicated herein, receive consideration in any future modificaticn
of the Food Cost Index (e.g., butter versus margarine).

3. The practicability of simpiifying logistics and the inventory control
of food items within miiitary organizations by reducing the number of individual

items utilized (in iine with civilian practices and the findings of preference
menu research) be explored.

4. A periodic survey to determine the level or military “eeding reiative
to comparable civilian operations be conducted on a reguiar basis (i.e., every
two to four years). Such a survey should: (1) adopt The broad view of the level
of feeding taken by the current study in a program of future data capture (rather
than an investigation of historical records), and (2) wutili:: the diversity of
criteria and the general approach suggested in this analysis.
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